ABSTRACT
INTRODUCTION
N-Nitrosamine term (NA's) congregates a wide variety of homologous chemical substances of different molecular weights that come from the reaction of amines (especially secondary ones) and nitrosating agents, as shown in Fig. 1 [1; 2] . These substances are receiving special attention, because they present high mutagenic and carcinogenic potential that can induce tumors in different places of the organism of some animal species [3; 4] . N-Nitrosamines affect the human being in several ways. These substances can be found in foods, such as bacon, fish, cheese, beer, tobacco, water and also in rubber products [3; 5] .
In the rubber area they can be found in several production sites (air in work environment) and in finished goods. Among rubber parts, emphasis is given to those that get in contact with food (food processing machines) and mainly by direct contact with human beings, such as, nipples and pacifiers [2; 6; 7] . Spiegelhalder and Pressumann, have observed that N-Nitrosamines present in nipples and pacifiers could easily migrate to artificial saliva. Moreover, they have observed that a considerable amount of N-Nitrosamines precursors, such as nitrosable amines, could migrate to saliva, increasing the possibility of N-Nitrosamines formation in the stomach of living beings [6] . 
MATERIALS AND METHODS

Materials
Lab glassware , calibrated lab glassware, solvents (Methylene Chloride and n-Hexane P.A.), standardized solutions (NaOH 0,1 and 1M and HCl 0,1 and 1M), artificial saliva solution, Rotaevaporator (Büchi), Gas Chromatograph equipment (Perkim Elmer) -Autosystem XL and TEA detector (Thermo Energy Analyser) were used. TEA detector is specific for N-Nitrosamines detection. It shows signals based on chemiluminescense emitted when excited NO 2 , stechiometrically generated from a N-Nitroso group (NNO) from N-Nitrosamine decline, inducing a emission of a wave length of 600nm (Chromatogram - Fig. 2 ). The standards used were: calibration standard -NNitrosamines MIX -EPA 8207 and a internal standard -N-Nitrosodiisopropilamine (NDiPA).
Methods
NBR10334 e NBR 13793 standard, referred to on
Resolution -RDC n°221, establish the limits for N-Nitrosamines and N-Nitrosables in Nipples and Pacifiers and make reference to EN12868 and ASTM 1303 standard for N-Nitrosamines and NNitrosables analysis. The limits are 10 ppb for any type of N-Nitrosamines and its total amount cannot exceed 20ppb and N-Nitrosable cannot exceed 100ppb. In this case, the techniques to detect these levels are liquid and gas Chromatography [8] . Based on NBR standards, international adopted methods and cooperative studies with DIK (Deutsches Institut für Kautschuktechnologie e. V.), SENAI-CETEPO made the choice for the analysis method presented on the European standard EN12868. This method consists of the analysis of extracted N-Nitrosamines and N-Nitrosables from Nipples and Pacifiers with artificial saliva solution, using gas chromatography with TEA detector (GC-TEA) technique. N-Nitrosamines investigated are listed in Table 1 . The qualitative analysis is made by comparison of the retention time of sample peaks with the retention time of standard ones registered in the chromatograms. The quantitative analysis is made by the correlation of areas of the standard peaks and the sample ones. An internal standard is used for accounting losses during sample working (extraction and concentration). Area values of the internal standard and sample are used in the equations defined in the quantification method, when N-Nitrosamine is identified.
The absolute detection limit from the system is defined as the analyte mass that generates a peak with its height at least three times the noise level (ex: Figure 3A ). To define this limit it was injected 1 µL(microliter) of calibration standard with appropriate concentration. The injected standards had the concentration of 100, 40 and 20 ng/mL and the relationship S/N = 3 was observed when the standard 20 ng/mL was injected ( Figure 3B ). The absolute limit detection of the CG-TEA system is, then, 0,02ng. Figure 3 -A -Relation noise-signal that identifies the absolute detection limit. B -Amplified region of the chromatogram from the 20 ng/mL standard.
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The absolute determination limit of the analytical method was also evaluated, using 10g of sample (similar to the method) which was submitted to extraction in artificial saliva and after preparation, the extract was concentrated to 1,5mL.
Considering these values and the absolute limit of detection 0,02ng, the value evaluated as determination limit of the analytical method is 30ng of N-Nitrosamine/10g of sample = 3µg/kg (µg/kg=ppb).
The uncertainty of the method was evaluated according to ISO-GUM guide and it is approximately ± 20% for a confidence level of 95%.
RESULTS AND DISCUSSION
It was observed that the analysis method is complex and that the maximum limits allowed according to NBR10334 and NBR 13793 standard are in magnitude of ppb=µg/kg. Since the values are very low, it is necessary to use a technique with great sensibility. The adopted method, where sample is extracted with artificial saliva and N-Nitrosamines are analysed by CG-TEA, according to EN12868 and it presents the following relevant aspects:
• An absolute detection limit of the measurement system -CG-TEA of 0,02 ng.
• A determination limit of the analytical method is 3 µg/kg = 3ppb.
• uncertainty of ± 20% for a confidence level of 95%.
It was possible to show that the method used is adequate to determine N-Nitrosamines and NNitrosable according to the required limits in NBR standards and other. It is also very important to consider the TEA detector, since it is specific for N-Nitrosamines detection and it's very sensitive. Using a universal detector as FID (Flame ionization detector) for this analysis, the obtained chromatogram would present many interfering peaks, reducing the detection sensibility and making qualification a complex task. This analytical method was strictly followed under well established procedures and it was accredited by INMETRO.
CONCLUSION
We can conclude that the present method is adequate for the N-Nitrosamines and N-Nitrosable substances analysis and that the use of the specific detector TEA is extremely important, because of its great sensibility it is possible to rely on the indication of the presence (identification) and concentration (quantification) of the NNitrosaminas and N-Nitrosable on the samples. 
